From: Mclnnis. Amanda

To: Tina Laidlaw/MO/R8/USEPA/US@EPA

Subject: Clark's slides on algae production in the Clark Fork and Yellowstone Rivers
Date: 06/20/2012 01:45 PM

Attachments: 3138_001.pdf

3140_001.pdf

Tina—

You had asked me to send Clark’s slides on the algae production changes with improvements in plant
performance. | think the point that Dave was trying to make here is that based on river modeling
we can see whether pushing a discharger to the next level of treatment affects algal production in a
meaningful way. Asyou can see, its different for different rivers and for different nutrients--
nitrogen and phosphorus are not always both limiting.

There are a number of possible ways we could use this information to inform our decisions. | kind of
like the idea of using the Maine indicator-based approach within the variance—where we would
look at the other indicators first to see if there truly is a problem in the water body (rather than just
defining the nutrients themselves as the problem), if there is a problem, then we apply the charts
and decide if a discharger should go lower—if there is an X% drop in algae for instance.

I also attached the Montana code for non-significant changes in water quality just as a reference
point.

Amanda
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jusawijleal] hO [ELTA]
£19A37

S19A97 Y [9na7 [4CAC| T12Aa7

N SS9
U)IM UoI}onpaJ ssa]

0V o

o

2

=

(2]

09 >

@

Q

1]

08 3

_ @™

g

Z 19A37d pue(s| andodig --<--- _ = M
1 19A37d pue|s| an3oud ---¢--- _ m.

712797 d 28plg Assuny) —g—

T19A97 d 93plug Aasury —m—

2 o |
jugweal] Jo|anaT
LT I ACLCH €A [ACLCD T[9A=7

> (s1xy-X) § 031 T |3n97 uaSosuN ‘(puasat) z 4o T 2437 1B Snuoydsoyd
0 OmCOn_mwm_ 0] |[9Ad71Uawleal]

— TR T e Y -

n - =

T13ATN puefs| aNnZoatd ---<>-- — — _

T19A971N pue|s|angolld - |- 0T

I o {
¢0 713/ N 28pug Aasuny —o—
0 s T(ono71N 28pug Aesury —m— [~ O =
yym suogonpey  [V4 / S 5
e o, 08 W
m 0T 500 SELCH 3
| o€ 10 IAELC) / 2
= 0'9 0 ACLES! = 00T .N m : @ cu.
_ 08 01T 1dELES Q w 3 O.h
it <t 4 19491 oer Q \A
_ (1/8w)NL (1/3w)dL _\ _®>®I_ m:.\_Or_ WOF‘_n_ ._m> [ |
_ ovT

(sixy-X) g 01 T [9na7 snuoydsoyd ‘(puadai) ¢ 10 T |9Aa7 1€ uadouuN A
wmconmwm_ 0] |9AQ7 JUudweald] _

suoIaNpay 41 10 N1 sishjeuy AuAnisuag

Z 10 | |9A87 Je UabosIN-—=

= H] |






JUBWIRI] JO [3AD]

JELCH] AELCR] €19nd1 [AELER! T19A31]
i . i _ L0
13/ d J9AIY 100J1911F YUM 22UBNIUOD SAOE YO YJe|D ——
T [9A27 d J3A1Y 100443)HG YHM 22UNUOI A0GE 3JO4 Y Je]) —m— _
m ov
| -]
N SS3] YJim suojonpay 0 §
7 5
(2}
= 08 »
o
F/ \ w_“
00T =
,\/\ 3
ta
ot 2
/ z
L= —T g ovT m.
juauwilealj Jo|oA9] =, 091
E} ELE} anaT I4ELES] IAELEN] —
§|anaT 4ELS) | £l . I . I . _ -
(sixy-X) G 01 T |aAa7 uaSoauN ‘(puadat) ¢ 40 T [9Aa7 1e snuoydsoyd
Z19A37 N J9AIY 10041811F YUM 32U3N[JU0I SAOQR }JO4 YIB|D ——
— 0T | wmconmwm_ 0] |9An9T juosuiealj
_.v,. T|2A97 N J9A1Y 100449101g YIM 32U3N|ILUOD BAOGE YJO4 )IE|) —— - = e =i — =
. o [ e e o T
0¢ S0°0 SIPAST | g m_
d SS° 0t 10 19897 =
ONoND3] A 09 (4 gonal | g5 3
q 08 0T [4ELC) @
ST 5T T19A91 L oot \m
{1/3w) NL (1/8w) d1 @
— ott 2
o —0— FY m
Uf/d/ﬂ ovT m. m r_ DOL cu.
091 |
| |oA97 snioydsoud Alep =
08T

(sixy-X) § 01 T [2Aa7 snuoydsoyd ‘(puadai) ¢ 410 T |9A37 18 USSOIUN
asuodsay 03 |9nd7judWIRdI]

2 10 | [9A87 Je UsbosIN =

suoIjaNpay d1 10 N1 sisAjeuy Ayanisuasg






2107/8/y 996 1=A¥idsy AN /AR pM1e3/510° 01w MM /A1y

'90/¥2/Z '¥3 '82s 'd YVIN 9002 ANV
0/6/v B3 ‘sz d WY v00Z TNV '€0/vL/iz 43 'L1g 'd ¥vIN €002 ‘WY '20/SL/T
43 *78¢ "d WVIN 2002 TNV ‘6671 "d HVIN 9661 'STHA Wol) 'SNVYL 'S6/.2/0L H3
‘962z 'd WVIN 5661 TNV ‘56/91/9 13 ‘0101 d YVIN 5661 ANV 'v6/21/8 B3 ‘9gieT

d ¥vIN ¥66) AAIN 'VOW T0E-S-GZ ‘I ‘YO C0E-G-GZ T0E-G-GZ AIOIsIH
TLELOE LI WYV Ul
sainpaocid sonou ognd ay} o} Juensind uolsiap e o} Joud Jusuwod dlqnd Joj mojje
|[BYS JusWHEdSp 8y} ‘UOIOISGNS SIY} Jopun uoneulwslep e Buniew ul 'wIW ' (9) (§)
TOS-5-GZ Ul punoj aouepinb 8y} ypm adueWIoUOoD sajeljsuowsp jey) Jueoidde ue Aq
paNILIQNS UONBWIOMUI UO paseq Juedubisuou s| samiAloe o AJobaled Jo Alanoe ue

woyy Buiynsal Ayjenb Jajem ur sBueys e jey) sujwisisp Aew uswyedsp ayl (€)
(1) ureusiuo ayy

01 sejejal Jey) pue Juswiedap ay) AQ JuBAS|Sl pawasp uonewloul Jayio Aue (6)

10 Jojoweled e jo sjoays ay) BuipieBbal uonewlopul mau ()

‘siojeweled jo Buipeo) sy} u sabueyd (8)

‘moj} ul sabueyd (p)

“indul o1qnd wWouj PaALISP UOHBULIOM| SABUB)ISGNS (D)

‘uoljewlIo}s ULl [eo1wayo Jo uolisodwoosp jo syonpoidAg Auepucoas (q)

‘sjoaye onsibiauis 10 syoeduwl sAReINWND (&)
:Bumoyjo) ayy uodn paseq uolepelBap si (|) Ul BUSILO Y}

sjeaW yoiym Apanoe ue woly Buginsal Ajenb sajem ul sBueyd syl 1ey) sulwisjep

730 7 93ed

TL0T/8/t 9961=A LAY AY WL J/AE MOTES/F10 So[nIWI Mavm /ANy

Aew juswpedsp sy} ' (1) JO BLSIUD BY} yim doue)dwod BuipueisyimioN (z)
Aubajul [eoibojoos
10 841] onenbe Ul sabueyo a|geinseaw asned Jo asn pajedidnue Jo Bulsixs Aue
uo 108ye a|qelnsesul B aAeY Jou [jIm sabueyo ay) yi spiepuels Aljenb Jsjem aAlesseu
Ajuo aJe asay) yoiym 1oy Je)eweled Aue Joy Jajem jo Ajlenb suy ur sebueyd (B)
‘pJepuels ay} Jo %0y uey;
s3] §1 |oA8| Ajjenb Jsjem Bunsixe ay) pue plepuels a|qedidde auj JO %01 Uey) ss9)
aJe awuedsp ay} Aq psjeubisap auoz Buixiw e jo apIsING sabueyd sy} I ‘1sjem
punoJb 1o eoeuNns Joyle Ul ‘s1sjweled 01x0} 10 'Bunenusouodolq ‘olusbournies
pue ‘snosoydsoyd 'usBoniu ueyy Jayio psjdope ussq aaey splepueis Alenb
191eM YOIYM Jo} 19jaweled [njuey Aue Joy Jalem jo Ajjenb ay) ut sebueyo (1)
‘sig)em aoeuns Aue o) ableyosip e o} Joud sieah g5
10 pouad e 1o} perowal aq [im snioydsoyd 1ey} sejealpul AlAIOR 8y} JO eale SU) Ul
s|ios oy} o Anoedeo aandiospe snioydsoyd su 1o uonen[eas ue y pue pajuswsidu
Aling usaq saey Juawpedap sy} Ag pancidde seonoeid uondejold Aljenb Jeiem
11 1o1em punoib ul snuoydsoyd ojuebloul [e10} JO UOleLSoUOD Ul sabueyo (9)
pue ‘usboiu
SE SJBJ)IU SUBBW ,B)ellU, pIom BU} * (p) uonoasqgns siy} Jo sasodind Jo4
'8}SBM UBWNY UBL) JOYJO S82I1N0s
woyy Auewud 7/Bw o' Spaadxa |aas| S)el)iu JajlempunolB ay) a1aym seaJe Ul wesAs
ondes [euoiUBAUOD B WOy pabieyosip usn|a abemas onsawop 1o} /6w g2 (A1)
10 'Z0OZ0S Z1 WYV Ul pauyap se 'Juswieal) om] [aA3)]
Buisn wasks ondss e woly pabieyosip Jusn|ys abemas disawop 1o} /Bw g2 (1)
‘welshs
andes [BUOUSAUOD B WO pableydsip jusnjye sbemas onsawop 1oy /6w o°g (1)
'abBMSS D}SaLIOP UBY} JOYI0 $821N0S Sjeiu Jo) /6w 62 (1)
:sonjea Buimoy|o} ay) pasoxa jou ||im suoz Buixiw sjqedl|dde Aue jo Aiepunoq sy}
1B 9]eJiU JO SUCNEBIIUSoUoD pajolpald auy Jo WNS 8y} J1 Jojem soeuns Jo uoiepelbap
9SNED JOU (1M YOIUM JBJBM punolB ul 8jenu Jo LoNeusouod ey} ul sebueyd (p)
‘plepuejs
a1qeoidde jsamo| aY} JO %G| Peadxs Jou s30p Juswuedsp ay Aq pejeubissp
U0z BuiXiw B JO 3pISINO Uolje)uaouod Buninsal ayl )1 Jueoyubis jou st abueyd
ay) ‘anjea JjebBu} aly} Spa0Xa 9BUBYD B} JOABUSUAA “L-DIQ Jenda) uswpedsp
ul sanjea JabbLy sy} pasoxs Jo |enba ey} sebueyd asned Jou (M yaiym * (8) pue (p)
(1) ul pauoads se 1deoxs ‘sjusuinu Jo sisjaweled oxo} Buluiejuoo sabieyosip (o)
slem Buiaieoal ay) Ul siajeweled 8soy) JO SUOIIBIIUSOU0D
2y} 0} |enba Jo UBY) SS3| SUONHEBIIUSOUDD 18 00¢ UBY) Jelealb 10jo.) uoieuaouoo0Iq
B yim siejeweled Jo sisjoweled olusbournied buiuiejuoo sebieyosip (q)
‘94,01 UBU} 58] AQ MOJ) MO| 1eaA | ABP-USASS 8U} JO %G| UBY] SS9| AQ Jojem
30BUNS B JO MOJ} A|UIUOLI UBSW U} 9SB8I08P JO SSESIOUI PINOM Jey] SOIIIAIDE ()
VO ' €0€-G-G/
Japun malaal obiapun o} palinbai Jou a.e pue ‘JuediubiSuoU ale mojeq pals!| BUSILO
ay} [|e 198Ul Jey) SaIlAloR By} wol Bunnsal Alfenb Jejem punolb 1o soeuns Bunsixe
ui sabueys ' (Z) ul papiroad se ydaox3 uein|jod syl 10 J9)0LIBYD BU} PUE 'INJD0 ||IM
sabueyd sy} aw Jo yibua| ay) elnjiod ays jo yibusis pue Ayjuenb ay) JSpisuod
BLOJIO 953U JUBLIUOCIIAUS BY} JO Y)[ESY UBWNY J09ye 0} [eiusjod Mo Jiay) 0}
anp Ayrenb Jalem Buisixa ul sebueyd Juedsyubisuou Ul }Nsal |[IM SSIHAIOE JO SassSe|d
10 SBIYAIOE UIEHSD JOUIOUM SUIWL)Op O] Pasn aq [|Im euaud Buimorior syy (1)
ALITYNO Y31VM
NI STONVHD LNVIIJINDISNON ONININGILIA HO4 VIJILIEID  SLL0E°LL

730 | d8ed






